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eukocytes are more likely to grab onto a vascular 
surface when under fl  ow than in the absence of fl  ow. 
This counterintuitive behavior relies on bonds between 
transmembrane selectins on the blood cell and their vascular 
ligands. These so-called “catch bonds” get stronger because 
fl  ow fl  ips open selectin into a binding-ready conformation, 
Lou et al. show on page 1107.
The authors have solved the structure of L-selectin, which can 
now be added to previous structures of P- and E-selectin. The 
extracellular domains of all three have an N-terminal lectin 
domain and an EGF-like domain that are separated by a 
hinge. In L- and E-selectin, the two sides 
of this hinge are connected by a hydrogen 
bond between a tyrosine at residue 37 
and an asparagine at residue 138.
In the absence of force, the lectin 
domain of L-selectin fl  ipped  between 
closed and open angles relative to the 
EGF domain, fl  exing at the hinge. But 
with increasing force, L-selectin was 
more often in an open conformation. A 
mutant L-selectin without the hydrogen 
bond between Y37 and N138 took less 
than half the force to be opened than did 
the wild type, suggesting that the hinge is held shut by this 
hydrogen bond.
Maximal tethering of microspheres with this mutant L-selectin 
also occurred at a lower fl  ow. The change was due to increased 
rotational freedom of the mutant’s hinge, which increased the 
likelihood of protein–ligand contact.
After the L-selectin bound its ligand, the authors found, disso-
ciation also slowed as force increased (up to an optimal level, at 
which point the selectins are fully open). 
Again the optimal force was lower for the 
hydrogen bond mutant than for wild-type 
L-selectin. The group proposes that an 
open hinge, which aligns selectin’s bind-
ing interface with the direction of fl  ow, 
might allow a ligand that would otherwise 
let go to slide along its selectin until it can 
rebind to a new site.
P-selectin has a glycine at position 
138 and thus does not form a hinge-
closing hydrogen bond. The increased 
fl   exibility of the P-selectin hinge is 
consistent with its ability to form catch 
bonds under smaller shear forces than 
those of L-selectin.
Low force (left) favors dissociation of selectin 
(pink) from its ligand (blue). More force opens 
the selectin hinge and allows the ligand to slide 
into new interactions (right).
Cooperative motors
T
wo kinesin-2 motors, OSM-3 and kinesin-II, drive the intra-
ﬂ   agellar transport (IFT) of cargo toward the tips of cilia. 
Although OSM-3 is quicker than kinesin-II, Pan et al. (page 
1035) show that these motors cooperate to move things together. In 
a related paper, Imanishi et al. (page 931) ﬁ  nd that OSM-3 folds 
up to slow down.
OSM-3 moves at approximately twice the speed of kinesin-II. 
Pan et al. found that, when mixed together in an in vitro micro-
tubule gliding assay, both motors moved at an intermediate speed, 
suggesting that they work together rather than independently to pull 
cargo along microtubules.
Mathematical modeling suggested that, to produce an overall inter-
mediate speed, the motors either take turns pulling a cargo or work in a 
concerted but competitive fashion, with OSM-3 hurrying kinesin-II along and kinesin-II holding OSM-3 back.
To distinguish between these possibilities, Pan et al. separated the two motors by fragmenting their 
shared IFT cargo particles. They then saw that one portion move at the rate of OSM-3 and the other at the rate 
of kinesin-II. Thus, the motors work together, tempering each others’ speed along the cilium. At the very distal 
tip of the cilium, where IFT is faster, OSM-3 is known to work alone.
Meanwhile, Imanishi et al. found that OSM-3, like kinesin-1, folds over on itself such that the head and 
tail of the protein are in contact. Disruption of this interaction relieved autoinhibition of the motor domain and 
allowed for processive movement, as also occurs when cargo is bound.
Outside of their motor domains, kinesin-1 and OSM-3 are not homologous. The researchers thus 
hypothesize that this type of nonsequence-speciﬁ  c intramolecular fold might be a common mechanism by 
which motors remain still until they ﬁ  nd a reason to move—the appearance of cargo.
There’s a catch
Mixing OSM-3 and kinesin-II produces motoring speeds between 
the speeds of either motor alone.